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e EXCLUSIVE PRODUCTION OF PHOTONS (DVCS) AND MESONS
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GPDs: PARAMETERIZATION OF THE NUCLEON STRUCTURE

i

piby) Fix)
\ﬁ!\b’ :
4 " J
!

FF PDF GPD

e FORM FACTORS — TRANSVERSE POSITION <« ELASTIC SCATTERING
e PDIFs — LONGITUDINAL MOMENTUM DISTRIBUTION <« DIS

o GPDs — ACCESS TO TRANSVERSE POSITION AND LONGITUDINAL MOMEN-
TUM DISTR. AT THE SAME TIME, 3-D PICTURE «— EXCLUSIVE REACTIONS
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GENERALIZED PARTON DISTRIBUTIONS (GPDs)

SIMPLEST /CLEANEST HARD EXCLUSIVE PROCESS:
DEEPLY-VIRTUAL ELECTROPRODUCTION OF REAL PHOTONS: ep — €' p'~
DEEPLY-VIRTUAL COMPTON SCATTERING (DVCS):

e LONGITUDINAL MOMENTUM
/ q q FRACTIONS:
/ul\*%/\j{f\) r € [~1,1] (NOT ACCESSIBLE)
{rrp/(2—1xpB)
X+ | |x¢ et=(a—d)
(v* — v MOMENTUM TRANSFER)

D
14

GPDs (x,&,t, Q) « 02—
P P

= MEASUREMENTS AS FUNCTION OF x5, t, ()°

DVCS: ACCESS TO ALL FOUR GPDs H, f[LE, E
MESONS: ACCEss To H, F (VM) AND H, FE (PS)

Frank Ellinghaus, BNL, July 2006
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OVERVIEW GPDs

PDFs: GPDS IN THE LIMIT t — 0

wide angle

‘ f )
Compton fa(c)’zzqrs | €.g. H(ZE', O, O) = q(x)
scattering

deeply virtual
Compton

scattering

_ FFs: FHllST MOMENTS OF GPDs
e.g. |_,dx H(z, & t) = Fi(t)

timelike
Compton
scattering

pp annihilation | s
VY2, ’

orbital angular
s momentum

ONLY KNOWN (QUANTITATIVE)
ACCESS TO (TOTAL)
ORBITAL ANGULAR MOMENTUM:

transverse localisation

exclusive eep inelastic | 1 1
- meson plroduction dscitte:ingt Jq = lim — dx x [Hq(.flf, f, t) + ECJ(:E’ f, t)]
deep virtual / large ¢ PDFs t—0 2 -1
(X. J1, 97)
(ORIGINAL) HERMES MOTIVATION: 0% , ,
NUCLEON (LONG.) SPIN STRUCTURE: 1/2 = 1/2(Au+ Ad+ As) + L, +" J,

V?
Jq:.

Frank Ellinghaus, BNL, July 2006
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HowTo Access GPDs via DVCS?

DVCS FINAL STATE € + p — € + p’ + v 1S INDISTINGUISHABLE FROM THE

BETHE-HEITLER PROCESS (BH) — AMPLITUDES ADD COHERENTLY
e

e e € E
e Y
a Y \/{ v
yU Y

p P’ p P p p

0060001
1000009

FIXED-TARGET, COLLIDER COLLIDER

PHOTON-PRODUCTION CROSS SECTION:

2 2 2
do < |Toyes + Teul” = [Toves!” + Tsual” + (TOvesTsu + TBuToves),
I

Frank Ellinghaus, BNL, July 2006
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DVCS MEASUREMENTS

5 2
do o |tgy|” + (ThvesTsr + TBuTDVES) T [ THves)

I

]TBH|2 CALCULABLE IN QED WITH THE KNOWLEDGE OF THE FORM FACTORS
I x + (co +5° el cos(ng) +A>0_, st sin(ngb))

DVCS cross secTioON (H1, ZEUS):
MEASUREMENT INTEGRATED OVER ¢

— I =0 (AT TWIST-2), SUBTRACT |75
(GPDS ENTER IN QUADRATIC COMBINATIONS)

AZIMUTHAL ASYMMETRIES

(HERMES, JLAB):

DVCS AMPLITUDES DIRECTLY ACCESSIBLE
VIA I = MAGNITUDE + PHASE!!!

(GPDS ENTER IN LINEAR COMBINATIONS)

Frank Ellinghaus, BNL, July 2006
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AZIMUTHAL ASYMMETRIES

I oc+(ch+ ) _lepcos(ng) + Aspsin(ng)))

BEAM—SPIN ASYMMETRY (BSA) AND BEAM—CHARGE ASYMMETRY (BCA)
ON UNPOLARIZED TARGET:

— —
BSA:  do(e"p) —do(eTp) ~ s ,,,5i0(0) ~ sin(¢) x Im M),
BCA:  do(e"p) —do(e™p) ~ ¢, c08(¢) ~ cos(d) x Re M,

(HIGHER TwIST/ORDER — co0s 2¢, cos 3¢, sin 2¢)

LONGITUDINAL TARGET-SPIN ASYMMETRY (LTSA)
LTSA : do(etp) —do(e™ D) ~ SiLP sin(¢) ~ sin(¢) x Im M, 5

(HIGHER TwIST/ORDER — sin 2¢, sin 3¢)

Frank Ellinghaus, BNL, July 2006
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FroM AMPLITUDES TO GPDs

ML = Fy(t) Hy (€, 1)

unp

+ 322 (Fi(t) + Fa() Hi(€,1) — i Fa(t) Bi(€,1)
(xB), (—t) = 0.1 = CoMPTON FORM-FACTOR H;

IHIHl ~ —7'('2 Hq f € t q(_€7€7t))

, | |
Re H; ~ ;eq _P/lHq(:C,f,t) (x—§+x—|—§> dx

BSA: Im M;!, MAINLY ACCESSES THE GPD HY(x,{,t) AT x = £ = MEASURES
H(E, &, 1)

BCA: Re M}l CONTAINS FULL 2~ DEPENDENCE OF THE GPD HY(x, £, 1),

unp

Z IS NOT ACCESSIBLE =
GPD MODEL — OBSERVABLES «— MEASUREMENT

Frank Ellinghaus, BNL, July 2006
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THE HERA ACCELERATOR AT DESY (HAMBURG)

Frank Ellinghaus, BNL, July 2006
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HERMES EVENT SELECTION

HERA BeEAM: 27.6 GEV, e™ AND e, (P) =~ 35 — 55%

[~ FIELD CLAMPS — TRIGGER HODOSCOPE H1
m
FRONT DRIFT CHAMBERS
2 MUON
HODO
PRESHOWER (H2)

RECOIL DRIFT

14 PROTON CHAMBERS == Hadrons
/ ___,g,:»
FC 1/2 ~
PROP. y 975 Gev
LUMINOSITY = e
0+--F—mm— s - = - - - - - === -----------====--------~- E?\Ab?\u_Tb_R —————————————— IR
/ \ MC 1-3 e+
- —
pve [ [ — e’
TARGET |LAMBDA
-14 CELL WHEELS
BC 1/2
HODOSCOPE HO
BC 3/4 TRD CALORIMETER
STEEL PLATE
RICH IRON WALL
-2
WIDE ANGLE MUON HODOSCOPES
~— VAGNET MUON HODOSCOPE
T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 m

EVENTS WITH EXACTLY ONE DIS-POSITRON/DIS-ELECTRON AND EXACTLY
ONE PHOTON IN THE CALORIMETER (OR ONE (p” —) 777~ PAIR )

NO RECOIL DETECTION (YET) = EXCLUSIVITY VIA ...

Frank Ellinghaus, BNL, July 2006
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ExcLusiviTy FOR DVCS VIA MISSING MASS

M? = (q+p—py)? = MC FOR BACKGROUND AND CUTS (— RESOLUTION)!
2 T T e ELASTIC BH (ep — €' p' )
Z - ) .
- i Bl dastic BH h
g 031 B associated BH | @ ASSOCIATED BH
S | semi-inclusive - (MAINLY ep — €' AT ~)
- oz — HERMES -

e SEMI-INCLUSIVE
(MAINLY ep — €' 7 X)

e EXCLUSIVE 70 (ep — e’ V)
NOT SHOWN (SMALL)

NoT sSIMULATED: DVCS PrROCESs (DVCS c.s. “UNKNOWN”, DVCS << BH)
+RADIATIVE CORRECTIONS TO BH (— EXCL. PEAK OVERESTIMATED, BG
UNDERESTIMATED )

= “EXCLUSIVE” BIN (-1.5 < M, < 1.7 GeV)
= OVERALL BACKGROUND CONTRIBUTION =~ 15%

Frank Ellinghaus, BNL, July 2006
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BEAM—SPIN ASYMMETRY (BSA)

N(¢)-N(¢)
A =_ -
Lul®) = 2B o) v o
508 25 0.3 i
<{'06 i e'p-e'yxX (M<17Gev) Z’{'OZ g e p - eyX
2ot HERMES PREL. 2000 (ofined) i HERMES PRELIMINARY 2000
0.4 % — P1+P2sin @+ P3sin 2¢ 0.1 * (refined analysis)
02 | 0 o« 4
o | o1 | '
02 | -0.2 * + t
-0.4 % 03 | +
; P1=-0.04 + 0.02 (stat) ﬁ
06 P2 =-0.18 % 0.03 (stat) 04 F
i P3 = 0.00 + 0.03 (stat) o5 | A <17 Gey = -0.18 £ 0.03 (stat) + 0.03 (sys)
-0.8 -05 x==
[ <-t>=0.18 GeV?, <xg>=0.12, <Q*> = 2.5 GeV? [ <t>=0.18 GeV’, <x>=0.12,<Q">= 2.5 GeV’
) A T T e '06 T B R BT R B B B R
! -3 ) -1 0 1 2 3 -1 0 1 2 3 4 5 6
@ (rad) M, (GeV)
A; ¢y IN EXCLUSIVE BIN: EXPECTED  sin(¢)-MOMENT IN NON-EXCLUSIVE
Sin(gb) DEPENDENCE = Im M&hlp REGION: SMALL AND SLIGHTLY

POSITIVE (— 7¥)
(RESuLTs FROM 1996/97 — PRL 87, 182001 (2001))

Frank Ellinghaus, BNL, July 2006
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BCA: BEAM—CHARGE ASYMMETRY (hep-ex/0605108, subm. to PRL)

() =N~ |
An(9) = %Qih%_gii oc I o< &=(ch + 22:1 clcos(ng) + A 22:1 slsin(ng))

= CALCULATE “SYMMETRIZED” BCA (¢ — |¢|) TO GET RID OF ALL sin(¢)—
DEPENDENCES DUE TO POLARIZED BEAM.

0.3 T
: HERMES e*p - e"'yX

0sp

< 02 [ HERMES e'p - e"’yX (M<17Gev) |

AC

i 02 L ]
01l [ ]

ST ; -

-0.2:——P1+choscp+P30052(p+P4cosscp — T||||||
_I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I I_ -0.1 -1 0 1 2 3 4
0 05 1 15 2 25 3
M, (GeV
ol (rad) x (GV)

cos(¢)-MOMENTS ZERO AT HIGHER

A~ IN EXCLUSIVE BIN: EXPECTED
MISSING MASS

cos(¢) DEPENDENCE = Re M };!

unp

Frank Ellinghaus, BNL, July 2006
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BCA: BEAM—CHARGE ASYMMETRY CONT’D

HERMES PRELIMINARY

e*d - ey X (alld)
A=c0 +clcos@+slsing (M,<1.7 GeV)
02 L X’/ndf = 2.26

c0=0.003 +/- 0.013 (stat.)
0.2 | c1=0.061 +/- 0.018 (stat.)
s1=0.010 +/- 0.018 (stat.)
| | |

-2 0 2
¢ (rad)

o ASO(d) m A% (p)

e SPIN-1 PARTICLE — 9 GPDs, BuUT
COHERENT PRODUCTION ONLY = 20%

e 40Y% COHERENT IN FIRST T-BIN
— NO TENSOR EFFECT SEEN
= DATA CAN (INDEED) BE COMBINED

A COS @

fraction

0.4

0.2

0.9

0.8

0.6
0.5
0.4
0.3
0.2

0.1

HERMES PRELIMINARY
e'd - e"yX
(in HERMES acceptance, M, <1.7 GeV)
e unpolarized d

O polarized d

l__,—| ]
0 0.2 0.4 0.6

-t (GeV?)

elastic BH/DVCS (p)

elastic BH/DVCS (n)

Resonances

Frank Ellinghaus, BNL, July 2006
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BEAM—CHARGE ASYMMETRY (BCA) VERSUS —t

%U [ ep/d - e"yX (M<1.7GeV) :
< 0.6 F (in HERMES acceptance) i
° proton .
« deuteron (preliminary) i DVCS ON DEUTERIUM:
0.4} * . COHERENT PRODUCTION ON D ONLY
- Regge, Dterm IN FIRST t-BIN (=~ 40%)
i Regge, no D-term
0.2} . — NO EFFECT SEEN
- ifaC-’D-tefm : — & P-TARGET
NI o ' fac, noD-term
- - POSSIBLE DIFFERENCE IN LAST BIN
gamm————— == (— NEUTRON)
021 .
L __

0O 01 02 03 04 05 06 07 0.8

-1 (GeV )
GPD MODEL CALC. AT AVERAGE KINEMATIC VALUES PER BIN

(CODE BY VANDERHAEGHEN, GUICHON, GUIDAL)

TINY e~ p SAMPLE (L ~ 10 PB™!) = REGGE+D-TERM DISFAVORED
— t—DEPENDENCE OF BCA HAS HIGH SENSITIVITY TO GPD MODELS!

Frank Ellinghaus, BNL, July 2006
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MORE ON H TO COME

RECoI1L, DETECTOR AND UNPOL.

TARGETS (2006/2007)
e ENSURES EXCLUSIVITY OF EVENTS

— SEMI-INCLUSIVE BACKGROUND

C3 Collimator

Si Detector
Cooling

Iron Shielding

Cryostat

SciFi
Connector Plate

SC Coils —

Photon
Detector

SciFi
Detector

Silicon
Detector

(S:i Detector
onnectors
Target Cell
5 % i << 1 % Hvbrid Flange
— ASSOCIATED BACKGROUND 10%
=~ 1%
OI.3 m I
- 10— s B N
& 09 18 09F 185 09 © ]
B osf oo 18 oggf o 18 ogb © I
S U SN —o—3 8 Ty 5 o
L 07F L 07 F L 07 F .
0.6 | i o06F i o06Ff I
05 1 o05f i o5t : = KESSENTIAL AT
04 | 3 04 | 3 04 | §
02 1 o02f 4 o2p - ]
A P T SN N
0.1 b ] 01} %éﬂ — 00— 0.1 ééﬂw ﬁl
0 ﬂ L L 1 L L | O e R S O C P I S
0 0.2 0 5 10 0 0.5 1
Xg Q? (GeVv?d) -t (GeV?)
Frank Ellinghaus, BNL, July 2006
iz
tade .




THE GPD H, SUMMARY AND OUTLOOK

BCA BSA

0sp

C

O
<

_O:2§|...|...|...|..; _ S P N B B
O 02 04 06 ~— 0 02 04 06

-t (GeV?) -t (GeV?)

/\: HERMES PRELIM. /PUBLISHED
/\: CLAS, PRL, 2001 (x —1)
®: 1fb-ltet AND 0.25fb1e™, PoL. = 35% (EXP. 2002-2007 DATA)

BCA: HIGH SENSITIVITY TO t-DEPENDENCE (FACT./REGGE) AND D-TERM
BSA: HIGHEST SENSITIVITY TO by PARAMETER IN PROFILE FUNCTION

PossiBILITY TO “MAP ouT” GPD HY IN THE FINAL TWO HERA YEARS.

Frank Ellinghaus, BNL, July 2006
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THE GPD H, LoNG. TARGET-SPIN ASYMMETRY (LTSA)

— —
N(¢)—N(9) - 7
A = _2 x sino X ImH
2067
) * HERMESPRELIMINARY 1 206 T
< &p — EyX (M. <17 GeV) | & | HERMESPRELIMINARY 900 |
; (in HERM ES acceptance) 7 ed - eyX (Mx<1'7GeV) i
0.4 | | 0.4 - (in HERMES acceptance) i
A= ] in 2¢ | ! ]
7 + S,*+S, Sin@+s,sin (Pi A=s +s sino+s,sn 20
0.2 |

T
. + i Omﬁyﬁ

0.2 | X%/ ndf: 85/7 ] I )
f S -0.009 % 0.024 (stat.) 1 -0.2 X7/ ndf: 6.2/ 7 =
s -0.071+0.034 (stat.) ] * s, 0.030+0.017 (stat.) 1
f s, -0.113+0.034 (stat.) 1 * s, -0.036 + 0.024 (stat.)
04 | , , , i s, -0.039 £ 0.023 (dtat.)
<-t>=0.12 GeV", <xz>=0.10, <Q">=2.5 GeV | 04 |

Lo e e ] L <-t>:O.lSGeV2,<xB>:0.lO,<Q2>:2.SGeV2
-3 -2 -1 0 1 2 3

3 2 1 o 1 2 3

(p[rad (p[rad]

Aur(p)) IN EXCLUSIVE BIN: 7
UL( D . - _ Ayr(d) IN EXCLUSIVE BIN:
EXPECTED sin(¢) DEP. = GPD H, — CONSISTENT WITH ZERO

UNEXPECTED sin(2¢) DEPENDENCE

Frank Ellinghaus, BNL, July 2006

b ’



THE GPD H, LoNG. TARGET-SPIN ASYMMETRY (LTSA)

= 0-4 T T T T T T T T = 0-4 T T T T T T T T
= HERMES PRELIMINARY % = HERMES PRELIMINARY
< e'p/d - e'yX (M, <1.7 GeV) <C e'p/d —» e'yX (M <1.7 GeV)
0.2 | (in HERMES acceptance) | 0.2 (in HERMES acceptance) |
) ® proton ) ® proton
® deuteron ® deuteron *
0
proton (WW tw-3, bv=1): proton (bv=1, bs=1):
- fac., bs=1 - Regge, WWitw-3 1
—  fac., bs=e A 1| e Regge, no tw-3
....... Regge, bs=co n -0.2 - fac., WWtw-3 .
- Regge, bs=1 — fac., no tw-3
-0.4 |- . -04 | i
= e e s |
_ \ ‘ \ ‘ \ ‘ \ . \ _ \ ‘ \ ‘ \ ‘ \ . \
0.6 0.2 04 0.6 0.8 5 0.6 0.2 04 0.6 0.8 5
-t [GeVT] -t [GeVT]

e NO EFFECT SEEN FROM 40% COHERENT CONTRIBUTION IN FIRST BIN

e DIFFERENCE AT HIGHER —t
— DIFFERENT ASYMMETRY ON THE NEUTRON WHEN COMP. TO PROTON

° A?}%M — DIFFERENCE DUE TO MISSING QGQ TWIST-3 IN THE MODELS?

A?}rz% — DIFFERENCE DUE TO LARGE sin 2¢ (WHILE sin ¢ IS SMALL) IN 7°
BACKGROUND (CLAS, nEP-EX/0605012)7

Frank Ellinghaus, BNL, July 2006
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WHAT ABOUT THE GDP E ?

REMEMBER: ,
1
Jo=lim > [ dex[H(x,& 1)+ Bz, 6,1)]

t—0 2 —1

GPD F (ON P TARGET) IS AL-

WAYS KINEMATICALLY SUPPRESSED,

EXCEPT IN:

Ayr: UNPOLARIZED BEAM,
TRANSVERSELY POL. TARGET

1 doM(,p5)—dot(9,9L)
Avr(d, ¢s) = [Pr| ~ dof(¢,¢s)+dot(h,¢)

x Im|[FoH — F1&] - sin (¢ — ¢g) cos ¢ + Im[Fgﬁ — Flfg] - cos (¢ — ¢g) sin ¢

Frank Ellinghaus, BNL, July 2006
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DVCS TTSA COMPARED TO THE MODEL CALCULATIONS!

DATA TAKING WITH TRANSVERSE HYDROGEN TARGET FINISHED
~ 10 MILLION ON TAPE, HALF THE DATA (2002-2004) ANALYZED

S : HERMES T + .0 + T ]
bt 0.2 FPRELIMINARY I ep -eyxXx T 3
8 E (in HERMES acceptance) EE (M, <1.7 GeV) :E E
e 0 T +} """"" _+J. """" E
& -02F + ,,,,,,,,,,, + + -------------- + + ';‘*“.”.".".'.|.'.".".'::; E
S k= C '~f:~ .................... T "..:.'_"' .- T -9 - ]
0.6F 1 + :

[ peeeiEE—— ] e ] e

. [ I T T T T I T T 1 T T T T T T 1 T T T T I T T T T I_
S r T T ]
p= 0.2 _—+ * I + + I + + 7
/‘Q C T e "-" T R ]
9(_,, 0 F- _>+|. TR AR T T T T +-+‘-’-""...-u.--'_' ________ _____++.-.u1-.-.--uvu-=--_ ----
S 2 T T 3
g 0.2t + I I .. 3,50 ]
o r T T . J,=0.2 7
< 04¢f T I J,50.4 ]
0.6 - + (hep-ph/0506264) ]
|—_ ] e ] S S—

0 025 O.5I 0 01 O.2I 03 0 I2:5I 5I 7I.5I 10

-t (GeV?) Xg Q? (GeV?)
sin(¢—ds) cos ¢

A LARGELY INDEPENDENT ON ALL MODEL PARAMETERS BUT .J,

(F.E., Nowak, VINNIKOV, YE, HEP-PH/0506264)

— FIRST MODEL DEPENDENT EXTRACTION OF .J,, POSSIBLE!

.

Frank Ellinghaus, BNL, July 2006
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FIRST CONSTRAINT ON ANGULAR MOMENTUM !

= 1L HERMES 2002-04 Preliminary e'p” - ety X (M<1.7 GeV)
- A (PRS2 6 149 4 0.058(stat) + 0.033(syst)
- <t>=0.12 GeV?, <x>=0.095, <Q°> = 2.5 GeV?
0.8 GPD Model: LO/Regge/D-term=0
L [Goeke et al., Prog.Part.Nucl.Phys.47(2001),401]
- Code: VGG [vanderhaeghen et al., priv. comm.]
0.6/ u¥J, 12 g 66
L ~ 0
21
0.4 i X tor) +
A= ot/ ¥
L . 06 (bl/G(5
- S
i (o))
02 N . val 2 2
- [l Lattice QCDSF J ™ (u"=4GeV )
i stat. uncertainty only [PRL92(2004),042002]
O | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

-1 -08 -06 -04 -0.2 -0 0.2 0.4 0.6 0.8 3 1
d

= FIRST MODEL DEPENDENT CONSTRAINT ON TOTAL QUARK ANGULAR
MOMENTUM J,, J4.

Frank Ellinghaus, BNL, July 2006
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LATEST MODEL CALCULATION ...

0.6

cos@
Ac

0.5
0.4
0.3
0.2

0.1

-0.1

e THE

Reglge T T T
exponential =======

- HERMES u -

0 Ol.l OI.2 0I.3 OI.4 0.5
MODELS  (GUzEY/TECKENTRUP,

HEP-PH/0607099) ARE IN AGREEMENT
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EXCcLUSIVE VECTOR MESON PRODUCTION

S700F
THE (ONLY) OTHER (PROMISING) 5ok
ACCESS TO E (J) (ON A P TARGET): sook _ o
Ay IN EXCLUSIVE p’ PRODUCTION: aof
ep—epp’
Vi p°

EIOOO ++++ N
w ' +
800 | ++ .
L + +++ 4
i ¢ * ]
EVENT SELECTION: a M ]
0 + = ' * ]
o p° — T, 2 a’ﬁ " ]
L *
- ¢ , .
e NO RECOIL DETECTION L Wo_
o — MISSING ENERCY 05 06 07 08 OIQMZHéGevl).l
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THE GDP FE IN THE TRANSV. TARGET-SPIN ASYMMETRY

_ do(¢,¢s) —da¥ (¢,¢s :
Aur($,és) = 1777 daﬂ§¢,¢$+dau5¢,¢$ oc H - sin (¢ — s)

;_?n 0.4
—~ 03 g HERMES PRELIMINARY
e}” HERMES PRELIMINARY c -
S o2f epOe p° w2 B
. p pp < 0.2 j
< o1}
ol 1 0 i
0.1 F I F. Ellinghaus et al., hep-ph/0506264 (39 = 0)
o2 | A" #99=0.046 + 0.037 0.2 -
l<x >=0.09 <Q° >=20GeV’ <-t'> =0.13 GeV’ - 2 5 5
o3 L 1 L <Q° >=2.0GeV <-t'> =0.13 GeV
0 1 2 3 4 5 6 | { :
rad _0-4 | | | | ‘ | | | | ‘ | | | | ‘ | | | |
¢, (rad) 0 0.05 0.1 0.15 0.2

EXPECTED sin ¢ BEHAVIOR

AGREEMENT WITH THEORETICAL CALCULATION.
(CALCULATION /FACTORIZATION PROOF FOR LONGITUDINAL PHOTONS ONLY)

AGAIN: SAME SIZE DATA SET TO COME, Af,. LESS SENSITIVE TO ., WHEN
COMPARED TO APY ¢S — PROVIDE ADDITIONAL CONSTRAINTS
REMARK: (Q? MIGHT BE TOO SMALL = FIC
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INVESTIGATE THE INTERNAL STRUCTURE OF NUCLEI

08 ¢ %3 0.3 B )
< i e"Ne - e"'yX (M,<1.7GeV) < o2 [ e Ne -e'yX
06 HERMES PRELIMINARY : HERMES PRELIMINARY
o4 | —— P1+P2sin @+ P3sin 20 0.1 r .
. 0l o o +
. 01 | +
05 I 02 +
04 I 03
; P1= 0.00 + 0.02 (stat) o4 b
0.6 [ P2 =-0.22 + 0.03 (stat) Fo B
: P3 = 0.04 + 0,03 (stat) 05 ;ASL'[‘J“’ My <17 Gev = "0-22 2 0.03 (stat) # 0.03 (sys)
-0.8 i<t>_0136 V<o = 0.0, <O = 2.2 GaV? §<-t>:o.13 GeV?, <xz> = 0.09, <Q* = 2.2 GeV?
r<-t>=0. eV, <xg>=0. , <Q™>=2. e 06 bl il e
e 4 0 1 2 3 4 5 6

-3 -2 -1 0 1 2 3

o (rad) M, (GeV)

DVCS oN NEON (HEP-EX/0212019) TRIGGERED FIRST CALCULATIONS FOR
DVCS oN NUCLEI (KIRCHNER, MULLER, HEP-PH/0302007, GUZEY, STRIKMAN, HEP-
PH/0301216, ...)

A-DEPENDENCE OF BSA (H, D, 4HE, N, NE, KR, XE) SEPARATELY FOR
COHERENT AND INCOHERENT PRODUCTION COMING VERY SOON!

17 .
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SUMMARY

HARD EXCLUSIVE PROCESSES PROBE GPDs
RESULTS SO FAR IN GENERAL AGREEMENT WITH BASIC MODELS AND AS-
SUMPTIONS.

2006/2007 DATA TAKING (+RECOIL DETECTOR) DEVOTED TO EXCLUSIVE
REACTIONS:
— “MAP ouT” GPD H® viA DVCS BEAM-SPIN AND BEAM-CHARGE
ASYMMETRY

DVCS ON TRANSVERSE POLARIZED TARGET:
FIRST MODEL DEPENDENT CONSTRAINT ON THE TOTAL ANGULAR MOMEN-
TUM OF U-QUARKS (J,) AND D-QUARKS (.J4) IN THE NUCLEON.

FINAL REMARK: ORBITAL ANGULAR MOMENTUM SUM RULE NEEDS t — O
HERMES MEASUREMENTS ON GPD E AT “SMALL” t WILL NOT BE PRECISE
JLABQI12 WILL YIELD PRECISION MEASUREMENTS AT “LARGE” t

= EIC
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